(Amfilochia, Arta as well as Kerasonas areas) indicate that these deposits are composed of calciturbidites interbedded with breccia-microbreccia deposits. In the Amfilochia new cross-section, with a NNW-SSE direction, the lower Cretaceous Vigla limestones and Vigla shales were outcropped for the first time. This section is directed parallel to the paleo Ionian basin axis and the fact of the lateral discontinuity of Vigla limestones and Vigla shales indicate that during the sedimentation of these two Formations there was a restriction along the paleo basin axis, probably due to synsedimentary transfer fault activity. Forty-two (42) samples from Vigla shales were analyzed for their content in CaCO3 and TOC, showed that these sediments present poor to fair hydrocarbon potential. In the Arta new cross-section, with a NE-SW direction, the Upper Cretaceous Senonian deposits showed strong deformation that took place during the compressional regime that affected the Ionian basin after sedimentation. This deformation appears stronger in the western part being close to a major thrust, and thus it is possible that this deformation could be responsible for the high secondary porosity of Upper Cretaceous deposits. Microfacies analysis of these deposits showed in general that deep-sea depositional environments prevailed, nevertheless in a few cases indications for the presence of environments with a shallow character imply the existence of isolated carbonate platforms close to the studied sections. In the studied sections with an E-W direction, no lateral changes were observed in the depositional conditions within the same Formation introducing standard depositional conditions across the paleo basin.
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INTRODUCTION-GEOLOGICAL SETTING
Upper Cretaceous-Lower Eocene deposits of the Ionian basin ( Fig. 1 ) are the major target in hydrocarbon exploration as they represent the main reservoir rocks. These deposits are mostly composed of calciturbidites interbedded with breccia-microbreccia deposits. According to Bourli et al., (2019a) the studied outcrops from Araxos area (internal Ionian sub-basin) showed that the breccia -microbreccia deposits are structureless, with a channelized geometry and calciturbiditic blocks internally to the channels; whereas most of the clasts were sourced from the underlying Lower Cretaceous "Vigla limestones". Moreover, microfacies analyses indicate deep-water deposits and reworked shelf deposits. The intense extensional tectonic activity in the Ionian basin during the Early Cretaceous, with synthetic and antithetic faults, produced active isolated platform margins and asymmetrical grabens. During the late Cretaceous, the uplifted margins of the grabens consisting of the Early Cretaceous "Vigla Formation" were eroded and got reworked. At the base of the sedimentary succession in the Ionian zone of NW Greece, there are Triassic evaporites, which are overlain by thick Mesozoic carbonates. The sediments of the Ionian zone (Fig. 2) were originally divided into three basic sequences, which correspond to three stages of evolution of the basin (Skourtsis-Coroneou, 1995; Karakitsios, 1995; 2003; 2013; Zelilidis et al., 2015) . According to Bourli et. al. (2019a) , the status about the Ionian zone has changed and the post-rift stage is included at the syn-rift. The latest and most detailed stratigraphic column that contains the actual thicknesses of the respective sequence is shown at Fig.2 .
ANALYSIS OF THE STUDIED SECTIONS -FIELD WORK
In order to increase the knowledge for the Cretaceous evolution of the Ionian basin, two new-outcropped sections were selected in Amfilochia (with NNW-SSE direction) and
Arta (with NNE-SSW direction) areas, both considered as part of the central Ionian subbasin. Moreover, two additional sections perpendicular to the ones mentioned above were studied as well only for correlation with the previous sections. Finally, nine small sections in Kerasonas area were also studied for correlation with the two areas mentioned above.
The Amfilochia new section with NNW-SSE direction and Arta new section with a NE-SW orientation were selected parallel to the major normal and transfer faults, respectively, in order to study differences and depositional conditions influences either along or across the paleo basin axis.
The new Amfilochia section was divided into five (5) subsections ( Fig. 3A) . From south to north, subsection 1 is characterized by limestones whitish to grey, partly coarsegrained, mediumthick bedded to massive and brecciated with a general NW dip. The lower stratigraphic deposits correspond to the Lower Jurassic, whereas over them and in sections 2 to 5 the Lower Cretaceous "Vigla Formation" rest unconformably. The Vigla Formation consists of two different members, the lower represented by the "Vigla limestones" and the overlying one by the "Vigla shales" (Fig. 3B ). Both members present a strong discontinuity along the NNW direction, with differential thickness along this direction that is mostly influenced by syn-sedimentary transfer faults. Vigla In detail, the "Vigla limestones" are characterized by cycles, consisting of thin to medium-bedded limestones in rhythmic alternations with thin-bedded cherts, with a NE dip direction. The "Vigla shales" were strongly deformed either due to slumping or due to faulting ( Fig. 3B, C) . Slumps present an axis with E-W direction and sliding towards the west. These slumps are the result of an instability probably produced from the N-S directed normal faults ( Fig. 3 B, C) . These slumps are from 60 m (section 2) to 100 m (section 5) long and up to 2 m thick. Furthermore, "Vigla shales" characterized by thin to medium bedded limestones with no rhythmic alternations with thin bedded marly limestones, are dipping to the NW. Upper Cretaceous deposits (Senonian) rest unconformably over the Lower Cretaceous (Vigla Formation) sediments. The Upper Volume 55
Cretaceous limestones in the Amfilochia area are up to 450 m thick. This lithology is characterized by thin to medium-bedded whitish microbreccia limestones (sections 2, 3, 4 and 5). In addition, in the uppermost part of subsection 3, laminated calcarenites (resembling to Ta, Tb and Tc Bouma sub-divisions) were recognized, that dip NW.
Chert nodules occur between cycles and near the top of structureless calcarenite beds.
The presence of chert nodules supports the idea of porous host deposits (Bourli et al., 2019b) . In the additional section with E-W direction, along the road from Amfilochia to Lefkas Island, no changes are recognized in the depositional conditions within the same Formation. The second area is located about 10 km NW of the Arta town and is part of a continuous carbonate sequence of the Upper Cretaceous (Senonian). It was studied along the Ionian Road, with NNE-SSW direction, from the village Kambi to Ammotopos, and separated into 9 subsections (Fig. 4A ).
From subsection 1 to section 9, all deposits present strong deformation, due to many reverse faults, probably branches of a major thrust fault. The fact that SW oriented deformation is stronger or increases from section 1 to section 9 indicates the presence Geological Society of Greece 249 Volume 55 of the major thrust west of the studied section, located very close to the studied sections.
Subsection 1 is situated very close to the conjointment between a thrust fault and a strike-slip fault influencing the outcropped deposits, where several reverse faults (Fig.   4B ) or strike-slip faults, with characteristic "flower structures" (Fig. 4C) were recognized. It is not clear the sense of the bed's displacement and for this reason, these flower structures, according to Bourli et al., (2019a;  figure 24 ), could be a) syndepositional during Cretaceous rift stage, b) or transfer faults, or c) could be flower structures of strike slip faults during compressional regime after the deposition. In the additional section on the road connecting the Ionian road with the Gribovo village, with a general E-W direction, calciturbidites were recognized over thin-bedded gray limestones of Late Cretaceous age, and a SW dip direction (Fig. 4D) .
The third area of Kerasonas was studied in two (2) 
MICROFACIES ANALYSIS OF THIN SECTION
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LOWER CRETACEOUS VIGLA SHALES GEOCHEMICAL ANALYSIS
In the new Ionian Road, 42 samples of clay, derived from lower Cretaceous (Vigla shales), were obtained as they were classified based on their characteristics and their age, which were analyzed for their content in CaCO3 and TOC. For the determination of calcium carbonate (CaCO3) content, the method for decomposition of CaCO3 with CH3COOH (acetic acid) is used (Varnavas, 1979) . Quantitative determination of organic carbon (TOC) in the sample based on the oxidation of the organic carbon content in the samples was performed with the titration method (Gaudette et al, 1974) .
It is obvious that laboratory analyses aimed to the determination of organic matter and calcium carbonate refer to a very small part of the studied stratigraphic column in order to interpret the sedimentation conditions of these sediments.
Calcium carbonate analysis showed that the average number of samples in calcium carbonate was 24.40%. Samples A31 and A42 show the highest percentages in calcium carbonate, with values of 68.51% and 68.15%, respectively. In contrast, the A20 and A17a samples show the lowest percentages in calcium carbonate by 0.8% and 2.14%
respectively. There is a very huge range in the percentage of calcium carbonate. More specifically, it has been observed that in section 1 (from sample A1 to A23) the samples are very poor in calcium carbonate, whereas in section 5 (from A30 to A42) the samples are very rich in calcium carbonate. Organic carbon analysis showed that the average of the samples was 0.54%, with fair to good hydrocarbon potential. However, there are samples that are either close to 1% (A14b, A17b, A18b, A22, A41 and A42) or more than 1% (A16b, A37 and A38) with very good hydrocarbon potential. A more detailed study is necessary in order to recognize the kerogen type for the prediction of petroleum or gas hydrocarbons productivity (Fig. 7) . Samples A1 to A6 are from the same section with AM3, samples A7 to A11 are from the same section with AM5, samples A12 to A23 are from the same section with AM6, samples A30 and A31 are from the same section, samples A32 to A35 are from the same section, and samples A36 and A37 are also from the same section.
In the lower and middle stratigraphic levels, the samples A8, A9, A10, A12, A14a, A14b, A15a, A15b, A16a, A16b, A17a, A17b, A18b, A19a, A19b, A21 and A22, showed high organic matter content which is accompanied by low calcium carbonate content, indicating more anoxic conditions. In the upper stratigraphic levels, the samples A30, A31, A32, A33, A34, A35 and A40, showed a decrease in organic matter, which is accompanied by an increase of calcium carbonate, suggesting oxidative conditions (Fig. 8) .
In some cases (samples A37-A42), that both TOC and carbonate carbon are high, they could be related with very high TOC contents in oxidative conditions that destroyed a high percentage of the original TOC, but still remained high.
DISCUSSION AND CONCLUSIONS
The studied areas showed syn-sedimentary influenced conditions during extensional regime; whereas their outcropping was due to the after sedimentation compressional regime. Therefore, the strong deformations with reverse faults as well as synclines and anticlines were the result of the compressional regime.
In Amfilochia a new cross-section, with a N-S direction was studied. Cretaceous Vigla shales in Amfilochia new cross section showed more anoxic conditions at the lower stratigraphic levels and the content of organic matter introduce the possibility of being source rocks, with fair to good hydrocarbon potential.
Additional work is needed to reconstruct the depositional conditions and to find the kerogen type and the maturity conditions. In the Arta new cross-section, with a NNE-SSW direction, the Upper Cretaceous Senonian deposits showed strong deformation that took place during the compressional regime that affected the Ionian basin after the carbonate sedimentation. Variations in sedimentary conditions, according to microfacies analysis, suggest that the above thrust faults may have acted as normal faults during sedimentation, thus affecting sedimentation conditions. In the additional, E-W directed, section there was no changes in the depositional conditions during sedimentation. So, in both areas, Arta and Amfilochia a change in depositional conditions along the paleo basin axis is suggested whereas no changes occurred across the basin axis. In the studied Kerasonas area, the main result is that the strong deformation is owed to the compressional regime that affected the Ionian basin after sedimentation. Because of this, repetitive synclines and anticlines were formed, with a decrease of this deformation in an NNE direction. Microfacies analysis showed that most of the samples belong to a deep-sea basin environment; whereas only a few samples showed a shallower water environment, which could be located on the margins of the basin, or they could be formed in isolated platforms.
In general, the upper Cretaceous Senonian limestones are characterized by microbreccia, calciturbidites and slumps, as recognized in other areas (Bourli et al., 2019a) . In total, microfacies analysis from all the studied sections, showed in general a deep-sea environment of sedimentation, with a few exceptions that indicate a shallower environment character, introducing the possibility for the existence of platforms, close to the studied sections.
